N-Methyl-D-aspartate receptors mediate dopamine-induced changes in extrapyramidal and limbic dynorphin systems.
The N-methyl-D-aspartate (NMDA)-type glutamate receptor was shown to mediate dopamine-induced dynorphin A (Dyn) changes in extrapyramidal and limbic structures. MK801, a potent noncompetitive antagonist of the NMDA receptor, blocked increases in striatal and nigral Dyn content following single and multiple administrations of methamphetamine (METH). Significant attenuation of the METH-induced increases occurred with MK801 doses of 0.1 mg/kg/dose with complete blockade at 2.5 mg/kg/dose. Similar to METH, NMDA itself caused significant increases in striatal and nigral Dyn content. The NMDA-induced increase in striatal Dyn content was blocked by coadministration of an intermediate dose of MK801. The Dyn system associated with the nucleus accumbens responded in a similar manner in that MK801 totally blocked the METH-induced increases; moreover, NMDA elevated the Dyn content in this structure. The inability of MK801 to alter the quinpirole-induced decrease in striatal Dyn content suggests that the NMDA receptor is not involved in the D2 receptor regulation of striatal Dyn systems.